The influence of carbohydrates on the binding of rod outer-segment (ROS) disc membranes and intact ROS by the cells of the retinal pigment epithelium of the embryonic chick.
The role of carbohydrates in mediating the interaction of rhodopsin-containing membranes with retinal pigment epithelium (RPE) cells was investigated by studying the influence of various monosaccharides on their binding by RPE cells of the embryonic chick maintained in cell culture. Rod outer-segment (ROS) disc membranes were selected as a model rhodopsin-containing membrane system for these studies in view of their high concentration of rhodopsin and the relative purity with which they can be isolated. Disc membranes, frozen and thawed in order to expose the carbohydrate groups of rhodopsin which are oriented intraluminally in situ, were incubated with monolayers of RPE cells under various conditions, and the binding of the membranes by the cells was quantitated by radioimmunoassay for rhodopsin. Cell-membrane association was also verified by indirect immunofluorescence microscopy. The surface accessibility of the sugars in frozen-thawed discs was verified by succinyl concanavalin A-binding studies. From 15- to 20-fold increase in carbohydrate-reactive sites was obtained after freezing and thawing the discs. The RPE cell-membrane binding process was saturable, and time- and temperature-dependent. By means of competition studies carried out in the presence of high concentrations of various monosaccharides, and also by comparing the binding of disc membranes whose carbohydrate groups were either exposed (frozen-thawed) on the surface or inaccessible (native), it was concluded that the carbohydrates of rhodopsin, mannose and N-acetylglucosamine, were not involved in the interaction with the RPE. The possibility was also examined that enzymatically galactosylated rhodopsin might serve as a site for recognition by the RPE cell. The binding of ROS disc membranes modified in this manner was not enhanced, indicating that the presence of galactose groups on rhodopsin did not serve as a site for recognition by the RPE. The influence of monosaccharides on the binding of intact ROS by the RPE cells was also investigated. Similar to the results with the disc membranes, the process was not blocked by the presence in the incubation medium of high concentrations (up to 30,000-fold higher than that of rhodopsin) of mannose or GlcNAc, as with the disc membranes, or by glucose or galactose. Thus, from these studies it is concluded that a lectin-like carbohydrate-recognition process may not be involved in the interaction between rhodopsin-containing membranes and the RPE cells.